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Abstract

We conducted an online experiment (5,006 email invitations; 10.03% question-
naire open rate; 7.03% final response rate), in which participants played a Prisoner’s
Dilemma game under three different conditions: hypothetical high, hypothetical small,
and real small incentives. Students are less cooperative than professionals in a real
payment context, but this is due to their lower level of education. Real incentives
increased student participation, but not that of professionals. For the latter, high
hypothetical incentives were similarly effective. This suggests that hypothetical high-
stakes incentives can be used to study professionals in experimental economics.
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1 Introduction
Assuming that agents maximize utility, experimental economics reproduces this aspect of
real-world decision-making through the use of monetary incentives (Smith, 1976; Azrieli
et al., 2018; Voslinsky and Azar, 2021). Incentives, defined as the element without which
the desired action would not occur (Grant, 2015), address two main challenges: participant
recruitment (Slonim et al., 2013; Weigel et al., 2021) and performance in decision tasks
(Mengel, 2018; Rabin, 1993; Fehr and Schmidt, 1999). Real payments remain the norm,
justified because they compensate participants for their time and, ethically, for contributing
to socially valuable research (Grant, 2015; Voslinsky and Azar, 2021). They also help to
ensure that the choices reflect actual beliefs (Cohn et al., 2015; Smith, 1976).

Most economists advocate real monetary incentives, while psychologists tend to be
more indifferent1. Yet, several studies (Camerer and Hogarth, 1999; Gneezy and Rustichini,
2000; Bowles and Polanía-Reyes, 2012) have found that monetary incentives often have little
effect on average performance and can even backfire. The effectiveness of incentives thus
remains debated, both within economics (Asulin et al., 2024; Camerer and Hogarth, 1999;
Read, 2005) and across disciplines such as psychology.

While experiments were traditionally conducted in laboratories with subjects paid
according to their choices (Smith and Walker, 1993), the past decade has seen a rapid
growth of online methods, especially after Covid-19, increasing acceptance (Fréchette et al.,
2022; Harrison et al., 2021). Online experiments reduce costs and expand participant pools,
allowing researchers to reach more diverse samples than those of students. However, recruit-
ing professionals remains challenging (Huber et al., 2024; Weigel et al., 2021): executives,
managers, and business owners have high opportunity costs and require meaningful engage-
ment and substantial compensation, as in Cohn et al. (2015), where professional traders
earned up to $546. This raises a key question: How should incentives be defined when
targeting professionals rather than students?

Considering the recruitment of professionals in online experiments, three factors
need to be taken into account: their opportunity costs, their performance-based efforts,
and their interests in academic research2. We might ask whether all the requirements that
characterize laboratory experiments apply to online experiments with professionals. What
is the purpose of monetary incentives in online experiments with this type of sample?

This paper aims to contribute to the ongoing debate on the effectiveness of mon-
etary incentives in experimental economics, in light of the growing prevalence of online
experiments compared to traditional laboratory settings. Following the work of Fréchette
et al. (2022), Read (2005) and Reuben et al. (2022), we conducted a meta-analysis of 117
articles that included online experiments. Our analysis focused on experimental design,
sample characteristics, recruitment methods, and the amount of compensation. We then

1Kahneman and Tversky (1979) to experiments with large hypothetical payments, the most cited paper
in economics (31,968 citations as of August 2025, Web of Science)

2This distance would echo the idea of the non-pecuniary benefits of Slonim et al. (2013)’s participation,
which is therefore different from intellectual curiosity and social preferences.
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conducted an online experiment in June 2024, at the University of Angers to assess the be-
havior of professionals and students under real and hypothetical incentive conditions. Our
sample includes 352 participants, exposed to three types of payment schemes: hypothetical
small, real small, and hypothetical high.

Our findings confirm the existing literature and indicate that students tend to show
lower levels of cooperation compared to professionals. Although professionals tend to ex-
hibit behavior closer to the standard homo œconomicus model under hypothetical high
incentives, students maintain this standard economic behavior only under real monetary
incentives. We argue that, in some contexts, hypothetical high stakes may offer a method-
ologically valid and cost-effective alternative, especially when the recruitment of profession-
als presents practical constraints.

The paper is organized as follows. Section 2 reviews the literature on monetary
incentives in experimental economics, contrasts student and professional behavior, and in-
troduces our meta-analysis of recent trends. Section 3 outlines the experimental design,
including a simplified Prisoner’s Dilemma. Section 4 presents the statistical and economet-
ric results. Section 5 concludes.

2 A historical perspective
Since the beginning, experimental economics has used hypothetical or real payments, as well
as a wide variety of subjects, although mainly students (A). Moreover, the question of the
external validity of the results with students quickly led to comparisons with professionals
(B).The Internet has changed all of this, with the possibility of developing experiments
online (C).

2.1 The debate on real or hypothetical incentives in experimental
economics

While Roth (1993) traces the origins of experimental economics to Thurstone’s work (1931)
on individual indifference curves, it is arguably Allais’s contributions that laid the true
foundation for behavioral economics. The Allais paradox, based on the choices between
hypothetical lotteries with large monetary outcomes, was the first to reveal a violation of the
expected utility theory. Unlike Thurstone (1931), who used preferences over goods, Allais
(1953) introduced a design involving monetary stakes—even if hypothetical—highlighting
how individuals systematically prefer certainty over probabilistic gains. This early insight,
along with later findings such as the Ellsberg paradox (1961) and the preference reversal
phenomenon documented by Lindman (1971) and Lichtenstein and Slovic (1971), all relied
on hypothetical scenarios. Collectively, these foundational results show that the develop-
ment of behavioral economics is deeply rooted in the use of hypothetical choices to uncover
systematic deviations from normative theories of decision making.

In 1979, two landmark articles were published. The first, by psychologists Kahneman
and Tversky (1979), revisited the Allais paradox through hypothetical games with the stakes
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of achieving a month’s salary, and proposed both new anomalies and a theory to explain
them. The second, by Grether and Plott (1979), introduced real payments in an attempt
to demonstrate the artificiality of the psychologists’ findings. Their results surprised them:
despite a series of experiments explicitly designed ’to discredit the work of psychologists
as applied to economics’ (p. 623), the preference reversal phenomenon was nevertheless
confirmed. This persistence of results obtained through hypothetical questions appears to
be widespread. As Thaler (2016) observes: “In the nearly 40 years since Grether and Plott’s
seminal paper, I do not know of any findings of ‘cognitive errors’ that were discovered and
replicated with hypothetical questions but then vanished as soon as significant stakes were
introduced.” (p. 1585).

Despite this persistence, hypothetical-choice designs have long faced significant crit-
icism. From the outset, many questioned the artificiality of such experimental settings,
arguing that participants may not behave as they would in real-life situations (Cohn et al.,
2015). A central concern involves decisions under financial risk: Some economists contend
that responses could differ substantially if choices entail real monetary consequences. In
response, the dominance principle articulated by Smith (1976) marked a turning point in
experimental economics, leading to the systematic use of real monetary incentives. Since
then, protocols have adhered to rigorous design principles, i.e., ’the laboratory becomes a
place where real people earn real money to make real decisions’ (Smith (1976), p. 275).

Although real monetary incentives offer advantages, such as compensating partici-
pants for opportunity costs (Abeler and Nosenzo, 2015) and improving engagement (Voslin-
sky and Azar, 2021), they also raise two interrelated questions. The first pertains to the
effectiveness of incentive-based performance; the second concerns the appropriate mag-
nitude of such incentives. Voslinsky and Azar (2021) provide a synthesis of arguments
supporting the role of incentives in improving performance, referencing contributions such
as Harrison (1994) and Clot et al. (2018). At the same time, they also acknowledge studies
commissioned by public institutions that are unpaid yet informative, as well as findings
from Camerer and Hogarth (1999) and Read (2005), who argue that “monetary incentives
are not an experimental magic bullet” (Read, 2005, p.266). Finally, under the assumption
that individuals may have an incentive to misreport in hypothetical contexts, real compen-
sation must be sufficiently substantial to remove any strategic motivation to misrepresent
preferences.

The issue of compensation magnitude is far from trivial, as it must be sufficiently
substantial to function as an effective incentive (Azrieli et al., 2018). Moreover, to meet
the criteria of robustness and external validity, experimental designs require adequately
large sample sizes. The widespread reliance on student populations in laboratory experi-
ments partly reflects this constraint: Students typically face lower opportunity costs due to
their limited income and proximity to the experimental site, which reduces logistical and
financial burdens. Consequently, modest monetary incentives are often sufficient, making
the implementation of experiments more feasible. Clot et al. (2018) report that monetary
compensation significantly improves student recruitment and that the pro-social behaviors
observed among fully paid students and those remunerated only probabilistically (e.g., 1
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in 10) do not differ meaningfully.

However, when extending experimentation to more heterogeneous populations, par-
ticularly professionals (Haigh and List, 2005; Charness et al., 2013), opportunity costs
rise significantly (Cohn et al., 2015; Huber et al., 2024), rendering the provision of ade-
quate monetary incentives more complex. Moreover, higher stakes are known to encourage
deeper cognitive engagement (Camerer et al., 2004), as monetary incentives can encourage
individuals to adopt reflective reasoning rather than relying solely on intuitive or affective
responses (Holm and Nystedt, 2008).

Furthermore, hypothetical high-stakes scenarios may more accurately reflect real-
world decision-making, where individuals rarely face choices involving small amounts (Laine
et al., 2020). Although conventional wisdom has favored incentivized experiments, recent
evidence has called into question the necessity of real monetary payments. Brañas-Garza
et al. (2023) demonstrate that time discounting measures remain stable across payment
conditions—whether fully incentivized, probabilistically incentivized (1 in 10), or hypothet-
ical—across both laboratory and online settings. Similarly, Masclet and Rebière (2023) find
that social and antisocial behaviors elicited under hypothetical versus real incentives show
similar directional patterns, albeit with differences in magnitude. However, their sample
consisted exclusively of students, albeit older (37 years old on average) and with some prior
work experience.

2.2 Student and professional subjects

Plott (1982) emphasized the importance of replicating experimental findings with real busi-
nessmen, implicitly suggesting that behavioral responses may differ between subject groups.
The question of whether student samples can yield externally valid behavioral insights has
long been central to experimental economics. Since Chamberlin (1948), students have of-
ten been used as default participants due to their accessibility, low opportunity costs, and
cognitive flexibility. These practical advantages have helped institutionalize students as
the primary subject pool in laboratory experiments. However, concerns remain regarding
the extent to which their behavior generalizes beyond the academic context (Belot et al.,
2015).

Students may display cognitive and motivational profiles that systematically dif-
fer from those of the general population (Haigh and List, 2005; Huber et al., 2024). For
instance, they are often less constrained by time and economic responsibilities, more respon-
sive to incentives, and more familiar with analytical problem-solving frameworks. In the
behavioral domain, such differences can bias the measurement of key constructs, including
risk aversion, time preferences, social preferences, and strategic reasoning. Empirical stud-
ies reflect this tension. Belot et al. (2015) find that students behave more in self-interest
than professionals, suggesting a potential overestimation of homo œconomicus-type be-
havior when relying exclusively on student samples. Similarly, Proestakis et al. (2024)
report that students tend to outperform professionals on complex decision tasks and ex-
hibit stronger aversion to risk - though not universally, alongside a lower inclination for
cooperative behavior.
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Conversely, some findings challenge this narrative. Depositario et al. (2009) find
no significant difference in willingness-to-pay between students and residents of the towns
of Los Baños and Bay in the Philippines in auction experiments, calling into question
the presumed behavioral gap between the two groups. Zhou et al. (2025) conducted an
incentivized online experiment with 206 students, explicitly acknowledging the internal
validity rationale behind this sample choice. Yet they also note potential external validity
concerns arising from demographic and experiential differences between students and the
general population. To address this, they conducted robustness checks with an additional
sample of 100 professionals, finding similar behavioral patterns, albeit with varying effect
sizes.

While students remain widely used in experimental economics, the increasing avail-
ability of online platforms has facilitated access to more demographically and experientially
diverse subject pools. This development supports the shift toward testing behavioral the-
ories in broader populations, especially in contexts where validity and generalization are
critical.

Our objective is not to adjudicate definitively between student and non-student
subject pools3, but rather to contribute to this ongoing debate by comparing the decision-
making processes in online experiments. In this context, experiments are easier to run:
geographic distance is not an obstacle, and the subjects can answer at the best time for
them. This relaxes location and time constraints. Our goal is to inform the optimal ad-
justment of experimental designs while meeting the standards of both internal and external
validity expected in behavioral economics research.

In line with the work of Reuben et al. (2022), and Fréchette et al. (2022), we produced
a meta-analysis to document trends in online experimental practices, which helped shape
the motivation behind our study.

2.3 Trend towards online experiments

The integration of online tools across various domains—including training (Jiang et al.,
2025), social networking (Coker, 2012; Li and Mora, 2022), and recruitment (Brenner et al.,
2020; Campos et al., 2018) has expanded considerably in recent years, generating growing
interest among both researchers and practitioners (Brenner et al., 2020; Coker, 2012).
Experimental economics is no exception to this trend, with online experiments4 being used
more frequently. To evaluate the magnitude of this shift, we conducted a meta-analysis
in the Web of Science (WoS) database using the topic search: “online experiment*” OR
“online survey*” AND “game*.” This search returned a total of 4,353 publications. When
restricting the results to articles classified under the “Economics” category and document

3For a review between professionals and students, the reader can refer to Huber et al. (2024)’s meta-
analysis

4We define online experiments as all experiments that are generated by software and run remotely
(i.e. outside a laboratory). Our definition is perhaps a little broader than that of Reuben et al. (2022),
who define online experiments as typically those using subjects from online marketplaces such as Amazon
MTurk.
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type “Article”, the sample reduced to 129 records5. We then removed 12 papers that we felt
were not relevant to our research question. These papers are either surveys only6 or pure
methodology. The final number retained is 117 papers7 (Meta-analysis flows in Appendix
3).

Although online and non-laboratory experimental designs began to appear in the
early 2010s, their adoption remained limited and stable through 2019 (Figure 1). The
Covid-19 pandemic, which disrupted access to traditional laboratories, marked a turn-
ing point: from 2019 onward, the number of online experiments increased sharply, while
laboratory-based studies began to decline after 2021. Of the 117 papers, 11.11% explicitly
cite Covid-19 in the title, abstract, or motivation as the reason for choosing an online de-
sign or a diversified sample8, i.e., a sample different from the standard student population.
Publication is also concentrated in a few journals: five of the fourteen account for 68.38%
of studies. Figure 1 shows that this upward trend continues, with the number of co-authors
per paper increasing in parallel (median of 3 co-authors in 2022). As the end of Covid-19
is still recent, the coming years will reveal whether the substitution of online experiments
for laboratory studies is a lasting trend.

Figure 1: Trends since 2010

This rapid growth raises a natural question: who do online experiments actually
reach? While these designs often aim to access non-student populations, most rely on

5A first total of 227 papers were identified. To streamline the analysis, we retained only the ten journals
with the highest number of articles, as the remaining journals each contained between one and four papers.
We included the two Top Five journals identified during the extraction process, as well as the Journal
of the European Economic Association, which was considered in Reuben et al. (2022). Additionally, we
retained another journal with the same score as one of the Top Five, bringing the total to 14 journals
(Breakdown in Appendix). We acknowledge this simplification and apologize to the authors whose work
was not included as a result. The data were extracted on November 6, 2024, and the final analysis was
conducted on the resulting set of 129 papers.

6Survey means no decision, it’s just information about preferences or habits. The selected papers are
well defined as « an experiment », that is, one that forces the participant to decide one way or the other

7The papers selected are defined as online experiment, and thus answering our research question. The
117 papers could thus be divided by type of decision (choice, task and game), type of recruitment (MTurk,
Prolific and others) and type of sample (platform workers (MTurk and Prolific), students, general popula-
tion (e.g. ordinary citizens or households), specific population (e.g. professionals such as investors).

8Responses from 2020 onwards.
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large online labor platforms—primarily MTurk and Prolific—which account for 61.54%
of such studies (Table 10). In this sense, online designs are effective for reaching broad,
heterogeneous samples. Yet, when the goal is to recruit narrowly defined or professional
populations, the challenge remains largely unmet: only 4.27% of studies successfully recruit
specific target groups.

Although platforms like MTurk and Prolific facilitate broad recruitment, this suc-
cess highlights a trade-off between reach and meaningful compensation. While platforms
offer logistical and financial advantages—lowering recruitment and payment transaction
costs and providing standardized wages (Voslinsky and Azar, 2021)—they do not guaran-
tee that participants receive genuine monetary incentives reflecting opportunity costs or
performance-based effort. In practice, most experiments provide modest compensation,
with a median of $2.76 and a mean of $4.72 per participant9 (Table 10). These studies
often involve large samples (median = 702; mean = 1,102), illustrating a common trade-off:
broader reach comes at the expense of lower individual payments. This dynamic under-
scores the continued relevance of transaction costs in incentivized designs (Voslinsky and
Azar, 2021), even as platforms help mitigate them.

This trade-off raises two key concerns. First, does such a system truly uphold the
principle of performance-based incentives, as questioned by Reuben et al. (2022)? Second,
for experiments involving professionals, compensation at platform rates may be insufficient
to elicit effort or attention. For instance, in France, the average hourly wage is €29.2 for
regular executives and €59.5 for top executives10, implying that a 10-minute task would
be valued at €4.80 or €9.90, respectively. Most experimental tasks last 15–20 minutes and
pay significantly less, reducing the expected utility of participation (Read, 2005).

Although some authors defend platform compensation as adequate, arguing that it
at least matches stated hourly rates (e.g., Chen et al., 2020; Metzger and Günther, 2019),
others deliberately avoid monetary incentives altogether (Menkhoff et al., 2013; Bhanot,
2017). The debate over whether and how to compensate participants remains unresolved,
particularly in online environments.

Amid this ongoing discussion, online experimentation continues to expand, although
the temporary closure of laboratories during the pandemic suggests that the trend may be
less pronounced than Figure 1 indicates. To explore this issue, we conducted an online
experiment without using labor platforms, comparing students and professionals under
three incentive conditions: hypothetical high (HH), hypothetical small (HS), and real small
(RS). This design allows us to examine how incentive structures and sample types influence
behavior in online settings.

9Almost all remunerated studies pay participants according to decisions with a show-up fee.
10https://www.insee.fr/fr/statistiques/2381342
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3 Experimental design and predictions
We compare the behavior of professionals and students, under three different treatments.
Our first hypothesis (H1) is that cooperation will be lower when incentives are real rather
than hypothetical, reflecting more self-interested behavior, and lower among students than
among professionals. Our second hypothesis (H2) posits that subjects will exhibit behavior
more consistent with social preferences in real-stake settings than in hypothetical ones.
This leads to our third hypothesis (H3), namely that response rates will be higher in
real-stakes settings than in hypothetical ones. To test these hypotheses, we employed
three payment conditions: high hypothetical, low hypothetical, and low real. It is unusual
to propose small hypothetical amounts: we did so in order to compare them with large
hypothetical amounts (effect of the size of the amounts) and with small actual amounts
(effect of the actual payment). Combined with the use of two subject pools—professionals
and students—this results in six distinct experimental treatments.

We first present the intuitive form of the Prisoner’s Dilemma that we have con-
structed, recalling the predictions of the standard model and social preferences. Next, we
describe the experimental design, the recruitment method, and our experimental proce-
dures.

3.1 Prisoner’s Dilemma and predictions

In terms of social interactions, the Prisoner’s Dilemma game (later PD game) is widely
used11 to detect self-interest versus cooperation as a deviation from rationality (Chen et al.,
2014; Mengel, 2018). We have constructed an intuitive version of the PD game, where the
result is directly based on the actions of the two players: Each has €5 (in the small payment
version, multiplied by 1,000 otherwise), which they can give to the other player or not. The
amount given is multiplied by two; the other player receives €10. Everyone can give or
keep the amount. The results of this PD game are as follows:

• if both keep, both have €5.

• if both give, both have €10.

• if one keeps and the other gives, the first wins €15, and the second wins €0.

Player B
Keep Give

Player A Keep (5, 5) (15, 0)
Give (0, 15) (10, 10)

Table 1: Prisoner’s Dilemma game, gain in €

Considering the payoff matrix, our game is equivalent to any PD game, replacing
0, 15, 10, and 15, by 4 amounts in the same order. Keeping is a dominant strategy. The

11A check on WoS (January 2025) with the topic “prisoner’s dilemma game*” returns 1785 results,
compared with 424 for “public good game*” and 1216 for “trust game*”.
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Nash equilibrium (gray) is reached when neither gives, but is Pareto-dominated by the
social optimum (light gray) when both give (Table 1). A selfish agent will keep whatever
happens.

Each player indicated their belief about the other player and stated the anticipated
gift:

• €0,

• €5,

• do not know.

Although standard models in economics assume that most individuals pursue their
self-interest, social preferences take into account the behavior of other players. Here, an-
ticipating a gift or not is not neutral. The deviation from self-interest is explained by
various factors, such as altruism, warm-glow, and reciprocity (Andreoni, 1990; Andreoni
and Miller, 1993), fairness equilibrium (Rabin, 1993), and even aversion to inequality (Fehr
and Schmidt, 1999). Specifically, reciprocity in the sense of Andreoni and Miller (1993)
presupposes a relationship with a counteraction in return, which is not possible to explore
in our experiment since it was a one-shot game. Therefore, we focus on the models of Rabin
(1993) and Fehr and Schmidt (1999), which are the most appropriate for this study.

These two models of social preferences each add an argument to homo œconomicus,
which they retain as a valid model. Rabin (1993)’s fairness equilibrium is based on the
premise that people like to help those who help them and to hurt those who hurt them. It
means that players give to those who give and keep from those who keep. In the PD game,
this model is consistent with keeping if the other keeps (reciprocity) and giving if the other
gives (reciprocity), but not giving if the other keeps (no self-interest, no reciprocity). Fehr
and Schmidt (1999) added inequity aversion to the standard model, which is stronger when
the other player has more. This model excludes only giving when the other is keeping (no
self-interest, greater inequity). Players seek to contribute as much as others, but not more.
Note that both social preferences models have the same prediction for the PD game: to
cooperate when the other defects is the only inconsistent strategy.

Given the simplicity of this PD game, issues related to task comprehension and
cognitive load are largely neutralized (Camerer and Hogarth, 1999), allowing us to focus
specifically on the effect of monetary incentives across two distinct samples. As shown
earlier, economic experiments have increasingly sought to go beyond the traditional student
subject pool, aiming for more diverse populations, motivated by evidence that student
subjects often behave differently—typically in a more self-interested manner—than the
general population in laboratory settings (Belot et al., 2015). Our first step is to test the
following hypothesis:

H1: cooperation is lower (a) with students rather than with professionals, and (b)
with real rather than with hypothetical payments.

From the perspective of utility maximization, our second objective is to assess how
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monetary incentives influence decision-making in both samples. We draw on the models of
Rabin (1993) and Fehr and Schmidt (1999) to evaluate the consistency of observed behavior
with social preferences. Our second hypothesis is :

H2: Subjects exhibit greater consistency with social preferences under RS than
under HS.

The method of payment has an impact on the subjects, who should participate more
when the experiment is compensated.

H3: the response rate will be higher with RS (a). More precisely, we expect the
highest potential participation with RS compared to HS-HH (b) and the highest drop-out
rate with HS compared to HH (c).

3.2 Experimental design

The experiment was conducted online between June 4 and 18, 2024, with participants drawn
from the University of Angers. The sample comprised two groups: students12 This design
combines the standard student pool in experimental economics with a broad spectrum of
professionals.

While earlier studies compare students with specific occupations such as traders,
investors, or farmers13, our contribution is twofold. First, we include a wide range of pro-
fessional roles rather than a single group. Second, all participants belong to the same insti-
tution, eliminating contextual heterogeneity across samples. The only systematic difference
is whether individuals are students or employed by the university. Non-teaching staff are
classified according to the French civil service scheme: Category A (senior managers, di-
rectors, high-level civil servants, and all teaching/research staff), Category B (intermediate
staff, technicians, and supervisors), and Category C (administrative and operational staff).
This structure ensures coverage of the full range of tasks and responsibilities within the
university.

The email addresses were provided by the university administration. We removed
research professors who were close to us to prevent them from influencing the results.
Moreover, we used the pseudonym “Researchers XP-University of Angers” to prevent our
students from identifying us. We sent a total of 5,006 emails: 2,579 to students (860 HH,
860 HS, and 859 RS) and 2,427 to staff (799 HH, 813 HS, and 815 RS). In the email object,
we have indicated: “University of Angers - Paid online strategy game” for the RS version
and “University of Angers - online strategy game” for the HH and HS versions. Only the
word ‘Paid’ has been added. On opening the link, detailed explanations are presented
to the participants. Each participant knows which type of player they are playing with
(students with students, staff with staff). The content of the email is reproduced below,
with elements exclusive to the paid version shown in square brackets:

12and university employees (faculty, researchers, and administrative staff). We invited roughly 2,500
students, randomly selected from the 3,000 enrolled in the Faculty of Economics, Management, and Law.
The university enrolls about 27,000 students overall.

13See Hackethal et al. (2022), Grüner et al. (2022), Alevy et al. (2007), and Haigh and List (2005).
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Dear all,
We are researchers in economics conducting a fully anonymous
study with no commercial or political purpose. Participation takes
less than five minutes and involves a strategic game. [You can earn
up to €15 in vouchers, with an average reward of approximately
€8.] Results can be shared with you upon request.
To participate, please click here: LINK.
Best regards.

Our budget being limited, but taking statistical power into account, our rule was
to close the questionnaire as soon as the three treatments (RS, HS and HH) reached at
least 50 participants, for students and professionals alike. The professional sample took
one day to complete, while the student sample took three days. The final sample is 352
subjects (178 professionals and 174 students), excluding the 4 participants who did not
give their consent (Table 3). The survey was implemented by LimeSurvey (Appendix B1)
and consists of 4 parts: sociodemographic information, the PD game, a comment area, and
a question about whether or not they would like to receive the results14.

4 Results
After presenting the descriptive statistics, we analyze subject participation (B), examine
responses within the framework of the Prisoner’s Dilemma (C), and conclude with an
econometric analysis (D).

4.1 Descriptive statistics

Table 2 reports descriptive statistics, which exhibit a balanced gender distribution, ap-
proximately 50% in both the student and the professional sub-samples. The students are
much younger, with 96.0% under the age of 26. They also exhibit a substantially lower
level of educational attainment. In addition, the students spent less time completing the
questionnaire, although the average durations between groups remain relatively similar.
Finally, the sample includes a broad representation of various socioeconomic categories.

Among the 10.03% who opened the questionnaire, our final sample comprised 352
participants, with a balance between 50.6% professionals and 49.4% students (Table 2). In
the professional category, we have a majority of teaching staff (31.5% vs. 19.0% of support
staff). In the support staff category, we have a wide variety of functions (Table 3). Although
our sample differs in composition, it reflects similar proportions to the national sample:
Category A represents 40.3% in our sample versus 55.3% nationally; Category B accounts
for 19.4% versus 23.4%; and Category C comprises 14.9% compared to 20.0% in the national
sample15. We have 62.3% of teacher-researchers in our non-student group, whereas there

14The main results, summarized on one page, were sent to the 223 subjects (63.35%) who requested
them in February 2025.

15Source INSEE : https://www.insee.fr/fr/statistiques/8214842
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are 58.2% overall at the University of Angers: participation rates were therefore similar.

% Professionals Students Total
Men 51.1 48.9 50.0
Age :

18-25 2.8 96.0 48.9
26-45 50.0 4.0 27.3

46 and up 47.2 23.9
Education :
High School Level or lower 5.1 46.6 25.6

Associate Degree 7.9 27.6 17.6
Bachelor’s Degree 7.3 23.6 15.3
Master’s Degree 1 5.1 1.1 3.1
Master’s Degree 24.7 1.1 13.1
PhD and beyond 50.0 25.3

In France, prior to the 2006 reform that established the Master’s degree,

students could obtain “a Maîtrise”, equivalent to a Bac+4 level.

Table 2: Descriptive statistics

Observation Cnsent No consent Total
Professionals:
HH 73 73
HS 55 2 57
RS 50 50
Students:
HH 48 2 50
HS 55 55
RS 71 71
Total 352 4 356

(a) By treatment

Socio-professional categories N=352
Administrative Staff n = 67(19.0%)
Category A civil servants 27
Category B civil servants 13
Category C civil servants 10
Contractual Agent 17
Teaching staff n = 111(31.5%)
Lecturers 29
Researchers 9
Lecturers and researchers 62
Ph.D candidates 11
Students n = 174(49.4%)
Non-working students 144
Working students 30
Category A : Equivalent to GS-11 à GS-15, B: GS-6

à GS-10, C: GS-1 à GS-5 grades in the U.S. federal system.

(b) By job description

Table 3: Sample description

4.2 Participation of the subjects

Participation occurred in two distinct stages. Although 10.03% opened the questionnaire
with the intention of participating, only 7.03% completed it, resulting in an attrition rate of
29.88%. This discrepancy highlights a key distinction between online and laboratory exper-
iments. In laboratory settings, registered participants typically complete the experiment,
having already incurred part of their opportunity cost and being assured of compensation.
In contrast, online participation entails no such sunk costs, and dropout imposes no penalty.
Individuals who complete an online questionnaire are likely to be intrinsically motivated
by the content itself, a condition that cannot be systematically guaranteed in laboratory
contexts.
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Table 4 reveals a notable difference in participation behavior between students and
professionals. Professionals not only responded more promptly, but also exhibited higher
participation rates under hypothetical payment conditions. Specifically, the participation
quota (at least 50 for each treatment) was fulfilled in less than 12 hours for professionals,
whereas the same target among students required over two days to achieve. This finding
stands in contrast to the existing literature, which generally assumes greater availability
and responsiveness among student populations in experimental research.

Furthermore, the announcement of a monetary payment significantly increased stu-
dent participation relative to professionals. The data suggest that students are more sensi-
tive to the presence of an explicit financial reward, whereas hypothetical incentives appear
to be more effective in eliciting participation from professionals. Table 4 also indicates that
student participation increases significantly when a payment is announced, while no such
effect is observed among professionals.

% Students Professionals
HH and HSa 8.29 10.71
RSb 12.77 9.42
Final sample n = 237 n = 265
ap-value 0.0175, bp-value 0.0296

(a) Potential participation rate, in%

Response rate Students Professionals
In seconds
HH 173.77 217.27
HS 184.92 179.47
RS 207.01 274.18

(b) Survey completion time

Table 4: Responses details

Table 4 shows a significant difference between students and professionals in potential
participation, measured as the proportion of respondents who opened the questionnaire. In-
dicating payment had a strong positive effect on students (+54.04%, p = 0.00034, one-tailed
test) but did not increase professional participation (-12.04%, an insignificant decrease).
In other words, H3b is confirmed for students: monetary incentives attract them, whereas
professionals are largely unaffected.

Beyond simply opening the questionnaire, it is important to examine final partic-
ipation—the proportion of potential participants who completed the survey. Here, hypo-
thetical payments at very high levels reveal further behavioral differences. Among students
who wanted to participate, 83.33% completed the questionnaire with small sums compared
to only 69.57% with high sums, suggesting that very large hypothetical payments may
discourage them. In contrast, professionals were more likely to complete the question-
naire under high hypothetical payments (76.84% with HH versus 61.80% with HS; p =
0.0127, one-tailed test), confirming H3c: for hypothetical payments, the dropout rate is
significantly lower when stakes are high.

Considering the overall final participation rates, professionals scored 6.26% in RS
versus 6.77% in HS, which does not support H3a. Students, on the other hand, had final
participation rates of 8.26% in RS versus 6.40% in HS, consistent with H3a (p = 0.0694,
one-tailed test). These results indicate that the effect of incentives differs not only by
stake size but also by sample type, with students responding more to monetary signals and
professionals showing a more nuanced pattern depending on hypothetical stakes.
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% Students Professionals
HHa 5.59 8.96
HSb 6.40 6.77
RSc 8.26 6.26
Total answers 6.74 7.33
Final sample n = 174 n = 178
ap-value 0.0078, bp-value 0.7604, cp-value 0.1179

Table 5: Completion rate, in %

Amazingly, 26.76% of students and 16.00% of professionals in RS provided no usable
contact details to allow us to track them and send them their Illicado voucher16 (table 6),
which puts the explanatory results of the three treatments into perspective. It is worth
noting that the subjects’ rate of remuneration was very high: they earned an average of
€8.83 in an average questionnaire time of 3 minutes 26 seconds, i.e. a very high hourly
rate of €154.31.

RS Initial sample Mean No usable
contact information Sample to pay Mean

Professionals 50 8.70 € -8 42 8.93 €
Students 71 6.10 € -19 52 8.75 €

Table 6: Real small sample earnings

4.3 Prisonner’s dilemma

Table 7 presents the cooperation rates, based exclusively on individual contributions. This
allows us to compare the behavior of students and professionals (H1a) and study the effect
of real payment (H1b).

The cooperation (to give) rate across the three treatments is 63.2% for students and
69.1% for professionals, which confirms, but not significantly, the results found by Belot
et al. (2015) in their lab experiments. The authors show that whatever the setting of
the game (trust game, dictator game, and public goods game), the students behave more
selfishly than others.

If we focus on RS treatment, the rate of cooperation is 74% with professionals
compared with only 59.2% for students, who are significantly more selfish (p-value 0.0405,
one-tailed test). Therefore, H1a is confirmed under the usual experimental conditions, RS.
In high-stakes treatment, professionals were slightly less cooperative than students (61.6%
vs. 66.7%). However, the opposite pattern emerges in low-stakes settings, where students
display lower cooperation rates. Under HH and HS conditions, there is no significant
difference.

16Of the 94 participants who provided their postal address, 12.77% received a 5€ voucher, 46.81% a 10€
voucher, 23.40% a 15€ voucher and 17.02% received 0€.
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Real payment has no effect on the cooperation rate, whether for professionals or
students: H1b is not validated. However, professionals exhibit lower levels of cooperation
under HH compared to HS (61.6% versus 74.5%). Professionals seem to be more strategic
with large sums of money, but this is not significant (p-value 0.1137, one-tailed test).

Professionals Students Total
50

55

60

65

70

75

80

61.6

66.7

63.6

74.5

65.5

70.0

74.0

59.2

65.3

HH HS RS

Figure 2: Cooperation rate in %

HH HS RS
Professionals Students Professionals Students Professionals Students

Gives 61,6% 66,7% 74,5% 65,5% 74,0% 59,2%
(73) (48) (55) (55) (50) ( 71)

Gives when the other keeps 11,8% 31,3% 21,4% 23,5% 12,5% 23,1%
(17) (16) (14) (17) (8) (26)

Table 7: Rate of cooperation, in % (number of subjects)

To test the consistency with social preferences (Rabin (1993) and Fehr and Schmidt
(1999)), we focus on subjects anticipating that the other player will keep: the rate of
inconsistency with social preferences will be the rate of subjects giving in this case. We
exclude participants in two cases. First, if they report ‘don’t know’ about the expected
contribution of the other player; second, if they anticipate ‘give’, where both decisions are
consistent with social preferences.

Professionals show greater consistency with social preferences. The inconsistency
rate among them is 15.4%, compared to 25.4% for students. Although this difference is
not statistically significant (p = 0.1074, one-tailed test), it is directionally consistent with
Hypothesis (H2). No significant differences in consistency are found between treatments
(HH, HS, RS), and the limited number of inconsistencies precludes stronger inference.

Preliminary evidence supports H1a: students are less cooperative than professionals
in the RS condition. They also show less cooperation under real payment conditions,
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although this does not support H1b. Their consistency with social preferences is lower,
but the difference is not significant (H2). Real monetary incentives increase participation
among them (supporting H3a), but not among professionals. These patterns may reflect
demographic and experiential differences, as professionals are older and more experienced.
Econometric analysis will allow for more robust testing of these patterns.

4.4 Econometric results

To test our hypotheses, we estimate binary probit models, with cooperation (give) equal
to 1 if the subject cooperates and 0 otherwise. For hypothesis H1a, we estimate separate
models for each incentive condition (HH, HS and RS). The key explanatory variable is a
binary indicator of professional status (professional versus student), along with controls for
gender, age (in years) and education (coded as 0 for high school or below, 1 for one year
beyond high school and increasing thereafter). For H1b and H2, we add a variable for real
payment and estimate over RS and HS. H3 is not tested here due to the lack of data on
individual-level participation. The model specification is as follows:

For H1a:

Coop = α + β1Professionals+ β2Men+ β3Age+ β4Education+ ϵ (1)

For H1b and H2:

SocialPrefi = α+ β1Professionals+ β2Men+ β3Age+ β4Education+ γiReal + ϵ (2)

Across most specifications, we find no statistically significant effects of professional
status, gender, or age. Ceteris paribus, students exhibit cooperation levels comparable
to those of professionals in the RS condition. Education, however, exerts a positive and
statistically significant effect on cooperation under RS (p = 0.017), suggesting that the
observed behavioral differences between students and professionals may reflect differences
in educational attainment rather than professional status per se. Specifically, the higher co-
operation among students appears attributable to their comparatively greater educational
levels, consistent with H1a. The fourth column (RS+HS) indicates that real monetary
payments do not reduce cooperation, contrary to H1b. Finally, we find no evidence that
any individual-level characteristic, including professional status, significantly predicts con-
sistency with social preferences, providing no support for H2.

5 Discussion and conclusion
While most experimental designs rely on student samples and compensate participants at
levels covering their opportunity costs, such designs may be less suitable for online exper-
iments with professional subjects. Our study highlights several points, some previously
documented (1) and others novel (2).
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HH HS RS RS+HS H2
Professionals 0.044 0.983 -0.181 0.348 0.188

(0.484) (0.647) (0.493) (0.378) (0.765)
[0.927] [0.129] [0.714] [0.357] [0.805]

Men -0.062 0.348 -0.202 0.005 0.267
(0.237) (0.265) (0.242) (0.174) (0.371)
[0.793] [0.189] [0.404] [0.976] [0.472]

Age -0.006 -0.007 -0.006 -0.007 -0.045
(0.014) (0.019) (0.018) (0.012) (0.034)
[0.676] [0.733] [0.732] [0.574] [0.191]

Education -0.007 -0.113 0.176** 0.033 0.085
(0.051) (0.069) (0.074) (0.046) (0.109)
[0.884] [0.101] [0.017] [0.473] [0.435]

Real -0.107 -0.146
(0.177) (0.381)
[0.547] [0.702]

Constant 0.588 0.561 0.168 0.446 -0.023
(0.374) (0.479) (0.423) (0.0335) (0.766)
[0.116] [0.242] [0.692] [0.184] [0.976]

Pseudo R² 0.004 0.038 0.064 0.018 0.049
N 121 110 121 231 65
Standard errors in parentheses, p-values in square brackets
∗ p < 0.1,∗∗ p < 0.05,∗∗∗ p < 0.01

Table 8: Effects on cooperation

(1) Students are less cooperative than professionals in a real payment context (Table
7), a difference that is attributable to their lower levels of education. They also show a
higher participation rate when the experiments are paid (Table 5).

(2) Compensating professionals did not increase their participation; in fact, some-
times it reduced their participation. In contrast, offering high hypothetical stakes proved
to be more effective in encouraging professionals to complete online questionnaires. In this
context, large hypothetical payments act as a nudge (Thaler and Sunstein, 2008), motivat-
ing commitment. Furthermore, participants exposed to high hypothetical amounts (HH)
demonstrate a greater alignment with standard economic rationality—as conceptualized
within the homo œconomicus framework—than those in RS or HS treatments (Figure 2
and Table 8). This suggests that the expression of rational behavior is more pronounced
under elevated hypothetical incentives than under real monetary compensation.

Overall, these findings indicate that offering high hypothetical amounts is preferable
for professional subjects, echoing the intuitions of early behavioral economists such as
Richard Thaler. Nonetheless, this result warrants further investigation in contexts beyond
the present study. Future experiments could explore more complex or longer-duration
tasks, consider decisions beyond the Prisoner’s Dilemma (e.g., other strategic games, risk
preferences, or intertemporal choices), and be conducted in laboratory settings.
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Figure 3: Description of meta-analysis flows
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Journal n=117
Journal of Behavioral And Experimental Economics 24.79
Journal of Economic Behavior & Organization 17.95
Journal of Economic Psychology 11.11
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Journal of The Economic Science Association 5.13
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aTop-five journals
bJournals included in Reuben et al. (2022)

Table 9: Journals breakdown, in %

Meta-analysis information

Mean Median Min Max
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MTurk 31.62%
Prolific 27.35%
Others recruitment 41.03%
ype of sample :
MTurk and Prolific workers 61.54%
Students 14.53%
General Population 19.66%
Specific Population 4.27%
ype of decision :
Choice Decision 49.57%
Task Decision 13.68%
Game Decision 36.75%
Sample 1120.6 702 60 8861
Payoff in USDa 4.72 2.76 0.24 26.67
Lottery Payment 8.55%
a As not all articles explicitly indicated compensation per individual,
our calculation is based on n=80, and a conversion into US dollars for
other currencies (exchange rate on Nov., 2024) .
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B.1 A survey example on the six sent

30



 1 

Survey translated from French                                                                         
 
 

Strategic Games – 
Thank You for Participating 

 
 
 
We are researchers from the University of Angers. This study is entirely anonymous and is conducted with 
no commercial or political intent. 
 
Audience 
We are collecting responses from individuals currently in employment. 
 
Data Management 
This study is anonymous. 
In accordance with open science principles and the General Data Protection Regulation (GDPR), 
anonymized data will be archived and made accessible for scientific purposes only. 
 
Duration 
The survey takes a maximum of 5 minutes to complete. 
You may stop at any time and resume later by clicking the same link. 
 
We invite you to participate in a strategic game that takes no more than 5 minutes and gives you the chance 
to win between €0 and €15 in Illicado gift cards. The purpose of this study is to better understand economic 
behavior and to compare diMerent research methods. 
 
Contact 
For any questions: xpeco-universite.angers@univ-angers.fr 
 
There are 12 questions in this questionnaire. 
 
Consent 
Please select only one of the following options: 
o I confirm that I have read and understood the information above. I am at least 18 years old, and I 
give my consent to participate in this study. 
o I do not give my consent to participate in this study. 
 
1. Your profile 
 
a. You are: 
Please select only one of the following options: 
o a man 
o a woman 
 
b. Your year of birth: 
Please enter your answer below:  
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c. What is your main professional activity? 
Please select only one of the following options: 
o Teaching and research 
o Teaching only 
o Research only 
o PhD candidate / Doctoral student 
o Civil servant – Category A 
o Civil servant – Category B 
o Civil servant – Category C 
o Other 
 
Please specify:   
Please enter your answer below: 
 
 
d. What is your highest level of education? 
Please select only one of the following options:  
o No diploma 
o Lower secondary school certificate (Brevet des collèges) 
o Vocational qualification (e.g., CAP, BEP) 
o High school diploma (Baccalaureate) 
o 2-year university degree (BAC +2, e.g., BTS, DUT) 
o 3-year university degree (bachelor’s level – BAC +3) 
o 4-year university degree (BAC +4) 
o 5-year university degree (master’s level – BAC +5) 
o Doctorate / PhD (BAC +8) 
o Other     
 
 
 
 
2. The Game 
 
We invite you to take part in a strategic game. 
 
Depending on your response, you can win between €0 and €15, which will be sent to you as Illicado gift 
cards. In this game, you will be paired with another participant recruited in the same way as you. You will 
not know who they are, and there will be no communication between you. Your decision will be matched 
with the choice of the other participant. The amount you win will depend on both your choice and theirs. 
 
You will not be informed of the other person's decision, and they will not know yours. 
 
You will be given €5. Here are the rules of the game: 
 
Each player gives the other €0 or €5, knowing that any amount given is doubled. 
So, when one player gives €5, the other receives €10. 
Each player decides whether or not to give €5, without knowing the other’s choice. 
 
Possible outcomes: 
o If both give €5, each earns €10. 
o If both give €0, each keeps their €5. 
o If you give €5 and the other gives €0, you earn €0 and the other earns €15. 
o If you give €0 and the other gives €5, you earn €15 and the other earns €0. 
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a. What amount do you choose to give?  
Please select only one of the following options: 
o €0 
o €5 
 
b. How much do you think the other player will give you? 
Please select only one of the following options: 
o €0 
o €5 
o I don’t know 
 
c. To receive your Illicado gift cards, please provide your full name and postal address: 
Please enter your response below:  
 
 
 
 
 
3. Your Comments 
 
a. Would you like to receive the results of this study by email in 2024? 
Please select only one of the following options:  
o Yes 
o No 
 
Please provide your email address:  
 
For any comments, please feel free to use the space below: 
Please enter your response below: 
 
 
 
 
 
 
 

Thank You 
Thank you for your participation. 

 
 
Submit your questionnaire. 
 
Thank you for completing this survey. 



Figure 4: Survey participation overview
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